Difference in calcium requirements for forskolin-induced release of prolactin from normal pituitary cells and GH4C1 cells in culture.
We investigated the role of Ca++ in cAMP-stimulated PRL release from 1) primary cultures of male rat pituitary glands, 2) primary cultures of estrogen-induced pituitary tumors from Fischer rats, and 3) the pituitary tumor cell line GH4C1. Forskolin, an activator of adenylate cyclase, increased intracellular cAMP concentrations in GH4C1 cells at least 20-fold within 15 min. This increase occurred in the presence or absence of added extracellular Ca++ or in the presence of D600 or Co++. Forskolin increased PRL release from the three types of cells. The three systems differed in the Ca++ sensitivity of forskolin-induced release, but showed little difference in the Ca++ sensitivity of K+-induced release. This was shown in two ways. The cells were incubated either 1) in a medium without added Ca++ or 2) in the presence of a Ca++ channel inhibitor, D600. In normal cells, K+- and forskolin-induced release were equally inhibited when extracellular Ca++ was removed or D600 was added. In GH4C1 cells, Ca++ removal or D600 addition (100 microM) completely blocked K+-induced release, but had little effect on forskolin-induced release. The response of Fischer tumor cells was intermediate between those of normal and GH4C1 cells. 45Ca++ uptake by GH4C1 cells was not affected by forskolin, whereas the release of 45Ca++ from preloaded cells was increased slightly only 30 min after the addition of forskolin in three of four experiments. The difference in Ca++ requirements between normal and GH4C1 cells for forskolin stimulation may be due to the release of cellular Ca++ stores by cAMP. These stores may not be as large in normal cells as they are in GH4C1 cells, and therefore the requirement for extracellular Ca++ occurs. Alternatively, GH4C1 cells may release PRL by a mechanism different from that which normal cells use.